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Determination of Dust Proportion
(Previously referred to as the Dust/Asphalt ratio)

1. SCOPE

1.1 The dust proportion (DP) is a parameter that measures the asphalt concrete
mixtures “mastic.” The mastic (asphalt binder and dust) affects the properties of the
mix. Excessive dust dries out the mix reducing asphalt film thickness and durability
and insufficient dust may allow excessive asphalt films, which may result in tender,
unstable mixes.

2. CALCULATION

2.1 DP is computed as follows:

DP - P0.075
I:)be

Where:

DP = dust proportion, to the nearest 0.1.

Po.o75s = aggregate content passing the 0.075 mm (75 um) sieve, percent by mass of
aggregate, to the nearest 0.1%.

Pre = effective asphalt binder content, percent by mass of aggregate, to the
nearest 0.1%.

Note 1 - If hydrated lime is used, it shall be included in Pgg7s.

2.2 Effective asphalt content is the total asphalt content minus the quantity of asphalt
lost by absorption into the aggregate particles and is computed as follows:

P.=P, _100[ﬁJGb

sh™~"se
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2.3
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Where:
P, = asphalt content, percent by mass of aggregate, to the nearest 0.1%.
Gsp = bulk specific gravity of total aggregate, to the nearest 0.001.
Gse = effective specific gravity of aggregate, to the nearest 0.001.
Gy, = specific gravity of asphalt (see Note on Figure 1 in CT 367), to the nearest

0.01.

The bulk specific gravity of the aggregate blend, Ggp, is computed using individual
specific gravities of coarse aggregate, fine aggregate and, if used, mineral filler and
RAP. Individual bulk specific gravities of aggregate, determined on the oven-dry
basis, is used for computations when the aggregate is dry or assumed to be dry as,
for example, when used in asphalt concrete.

2.3.1 The bulk specific gravity (oven dry basis) of coarse aggregate is determined
in accordance with CT 206.

2.3.2 The bulk specific gravity (oven dry basis) of fine aggregate is determined as
follows:

Calculate the bulk specific gravity, determined on a saturated surface dry
(SSD) basis, and the absorption of fine aggregate in accordance with

CT 207. Compute the bulk specific gravity of fine aggregate (oven dry-basis)
as follows:

Where:

Gg = bulk specific gravity (oven dry-basis), to the nearest 0.001.

Gs = bulk specific gravity [saturated surface-dry basis (SSD)] (CT 207), to
the nearest 0.001.

A = absorption, in percent (CT 207), to the nearest 0.1%.

2.3.3 The bulk specific gravity of the mineral filler is difficult to determine
accurately. Therefore, use the apparent specific gravity for filler. The
apparent specific gravity of mineral filler is determined in accordance with
CT 208. Report results to the nearest 0.001.
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Note 1 — When hydrated lime is used in the mix, the lime shall be considered
as part of the aggregate blend. The specific gravity for the lime shall be
2.380 for the purpose of the calculation in Section 2.4.

2.3.4 When the total mix contains 15 percent or less of recycled asphalt
pavement (RAP), the bulk specific gravity of the aggregate contained in the
RAP shall be assumed to be the same as the effective specific gravity of the
aggregate contained in the RAP for the purpose of the calculation in
Section 2.4. The effective specific gravity of the aggregate in RAP is
computed as follows:

_ 100
Cw =100+ P, P
Gmmr Gbr
Where:

Gse = effective specific gravity of aggregate (in RAP), to the nearest 0.001.
Gmmr= maximum specific gravity of RAP mixture (CT 309), to the nearest
0.001.
Por = asphalt binder content of RAP, percent by mass of aggregate, to the
nearest 0.1%.
Gpr = specific gravity of asphalt binder in RAP, to the nearest 0.01.

2.4 The bulk specific gravity of the aggregate blend is computed as follows:

P+P+...+F
Gsb =
R +i+__ +i
G1 GZ Gn
Where:

P1, P2, Pn = individual percentages by mass of aggregate, to the nearest 0.1%.
G1, Gy, G, = individual bulk specific gravities (oven-dry basis) of aggregate, to the
nearest 0.001.

2.5 The effective specific gravity of the aggregate blend, G, is computed as follows:

_ 100
* " 100+P, P,
G G,

G

mm
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Where:
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Gse = effective specific gravity of aggregate, to nearest 0.001.
Gmm = maximum specific gravity of the mixture (CT 309), to the nearest

0.001.

P, = asphalt binder content of the mixture, percent by mass of aggregate,
to the nearest 0.1%.

Gy, = specific gravity of asphalt binder (see Note on Figure 1 in CT 367), to
the nearest 0.01.

3. EXAMPLE

Given:

Constituent or
Paving Mixture

Specific Gravity

Composition — Percent by
Mass of Total Aggregate

Asphalt Binder

1.02 (Gp)

5.6 (Pp)

Coarse Aggregate

2.720 (G;) — Oven Dry Basis

35.0% (Py)

Fine Aggregate * 2" ?

2.700 (Gs) — SSD

48.5% (P»)

Gravity of the Mixture

Mineral Filler (Lime) > | 2.380 (Gs) 1.5% (P3)
RAP 3and4 15.0% (P.,)
Maximum Specific 2.554 (Gmm)

Maximum Specific
Gravity of RAP

2.535 (Grm)

! Fine Aggregate Absorption = 0.4%
2 Aggregate and lime content passing the 0.075 mm (75 pm) sieve = 3.0%
3 Asphalt Binder Content of RAP = 6.5% (Py,)

* Specific Gravity of Asphalt Binder in RAP = 1.02 (Gy,)

Calculate:

Gy for fine aggregate (will be G; in the calculation for Gg, below):

G, = GSA = 2'783 =2.689
1+ — 1+ —
100 100
Gse Of RAP:
_ 100 _ 100 _
Cee =00+ P, P, 100+65 65 2806
G,, G, 253 102
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Gsb:
_ P+P,+..+P _  350+485+15+150  _
G = P P P 350 485 15 _ 150 =201l
L+ 24+  + 0 + + +
G, G, G, 2720 2689 2.380 2.806
Gse Of Aggregate:
G 100 100 =2.789

*~100+P, P, 100+56 56
G, 2554 102

G
Pbe:
P, =P, -100 GGy G, =5.6 —100(M]1.02 =45
G, 2.711x2.789
DP:
DP = P0.075 =£= 7
P, 45 —
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